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(54) INTERFERENCE-FRINGE PREVENTIVE HARD COAT PROCESSED ARTICLE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an interference-fringe preventive hard coat processed 
article which is free of haze and deterioration in brittleness , enables a raw material of a hard 
coat layer to be selected irrelevantly to the kind of a base material, eliminates interference 
fringes formed before owing to the refractive index difference of the hard coat layer which 
applied to an image display device to improve visibility, and is used to prevent glass from being 
scattered in the case of breakage. 

SOLUTION: The article has the hard coat layer on the base material and is characterized in that 
intervals of peaks or bottoms of a reflection spectrum of the hard coat layer are <10 mm and 
difference in reflectivity between a peak and a bottom which are adjacent is <0.2 %. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

It has a hard court layer on a substrate, and an interval of a mountain of a reflection 
spectrum of this hard court layer, a mountain or a valley in wavelength a field of 730 nm - 
780 nm, and a valley is 10 nm or less, And an interference fringe prevention hard court 
treatment object article characterized by a difference of reflectance being 0.2% or less in an 
adjacent mountain and a valley. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Also when this invention is used for protection of an image display device or a plastic, the 
preventing scattering of glass, etc. and is moreover used for an image display device, it 
relates to a **** prevention hard court treatment object article with the good visibility of a 
picture. 
[0002] 

[Description of the Prior Art] 

Although a plastic is replacing glassware in the viewpoint of processability and a weight 
saving, in recent years, Since the surface of these plastics gets damaged easily, it paints 
directly the hard court layer which consists of cured resin layers in order to give abrasion- 
proof nature, or pastes together and uses a hard court treatment object article in many 
cases. The case where a plastic film is stuck is increasing also about conventional 
glassware for preventing scattering, and it is useful to form a hard court layer in the plastic 
film surface for these film surface hardness strengthening, and it is carried out widely. 
[0003] 

However, in the case of the hard court film in which the hard court layer was formed on the 
plastic film surface, the interference fringe occurred in the refractive index difference of a 
plastic film and a hard court layer, and visibility was worsened. For the purpose of a visibility 
improvement, in order to double the refractive index of a hard court layer with a plastic film 
in JP,H7-151902,A or JP,H2000-162403,A. Added the metal oxide particle in the hard court 
layer, or chose the raw material used in a hard court layer, it is made in agreement with the 
refractive index of a plastic film, and generating of the interference fringe was suppressed. 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, in order to add high-refractive-index metal oxide particles, such as titanium, in 
large quantities in a hard court layer in the case of high-refractive-index plastic films, such 

http://ww4.ipdl.inpit.go jp/cgi-bin/fr^ 8/16/2010 
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as polyethylene terephthalate (PET), there was a problem on which Hayes and brittleness 
get worse. When a raw material which suits the refractive index of the plastic film of a 
substrate was used as a raw material of a hard court layer, there was a problem to which 
the range which chooses a raw material becomes narrow. 
[0005] 

The purpose of this invention is to provide the interference fringe prevention hard court 
treatment object article which cancels the interference fringe conventionally generated 
according to the refractive index difference of a substrate and a hard court layer, and can 
improve visibility. 

Other purposes of this invention have neither Hayes nor brittle aggravation, can choose the 
raw material of a hard court layer regardless of the kind of substrate, and there are in 
providing the interference fringe prevention hard court treatment object article used for the 
preventing scattering of the glass at the time of glass breakage, or protection of a plastic. 
[0006] 

[Means for Solving the Problem] 

The purpose of describing this invention above is attained by interference fringe prevention 
hard court treatment object article of the following composition. 

1 . Interference fringe prevention hard court treatment object article which it has hard court 
layer on substrate, and interval of mountain, mountain or valley, and valley is 10 nm or less, 
and is characterized by difference (it is also hereafter called "interference fringe difference") 
of reflectance being 0.2% or less in adjacent mountain and valley. 

2. Interference fringe prevention hard court treatment object article given in the above 1 
which has one or more-layer hard court layer on substrate, and is characterized by 
thickness of the sum total of hard court layer being not less than 20 micrometers. 

3. Interference fringe prevention hard court treatment object article given in the above 1 or 
2, wherein a hard court layer is formed using a compound containing either a 
polymerization nature unsaturation group and a ring-opening-polymerization nature group 
at least one sort. 

4. Interference fringe prevention hard court treatment object article given in either of the 
above 1-3, wherein a hard court layer contains at least one sort chosen from organic and 
inorganic bridge construction particles. 

5. Interference fringe prevention hard court treatment object article given in either of the 
above 1-4 which has an antireflection layer of one or more layers on a hard court layer, and 
is characterized by average reflectance of wavelength a field of 450 nm - 650 nm being 2% 
or less. 

6. Image display device forming interference fringe prevention hard court treatment object 
article given in either of the above 1-5 on image display device. 

[0007] 

[Embodiment of the Invention] 

Hereafter, the interference fringe prevention hard court treatment object article of this 
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invention is explained in detail. The interference fringe prevention hard court treatment 
object article of this invention, A CRT display (CRT), a liquid crystal display (LCD), a 
plasma display (PDP), It is used suitably for that for which the preventing scattering of the 
glass at the time of destruction of touch panels, such as a display of a field emission display 
(FED), an organic electroluminescence display, an inorganic EL display, etc. and home 
electronics, a car, the windowpane of a building, etc. and visibility are needed. 
[0008] 

The interference fringe prevention hard court treatment object article (it is also only 
hereafter called a "hard court treatment object article") of this invention comprises a hard 
court layer on a substrate and a substrate at least. And the interval of the mountain of the 
reflection spectrum of this hard court layer, mountain or valley in a light range with a 
wavelength of 730 nm - 780 nm, and a valley is 10 nm or less, and an interference fringe 
difference is 0.15% or less preferably 0.2% or less. 
[0009] 

The interference fringe difference of a hard court layer is explained. 

Drawing 1 is an example of the reflection spectrum of the hard court layer in a light range 

with a wavelength of 380 nm - 780 nm. 

As shown in drawing 1 , the reflection spectrum of a hard court layer has wavelike shape 
with a mountain and a valley. The "interference fringe difference" said by this invention 
means the difference of the reflectance of this mountain and valley. 
This interference fringe difference has the light reflected on the hard court layer upper 
surface (visual recognition side surface), and the light reflected on the hard court layer 
undersurface (interface with a substrate) in the catoptric light from a hard court treatment 
object article which provided the hard court layer on the substrate, and when both light 
interferes, it is produced. And if a difference becomes large, this interference fringe 
difference has a large difference of the reflected light intensity by wavelength, and since the 
surface will be tinged with a specific tint or will produce the so-called strong interference 
fringe of contrast, it will become the cause of reducing the visibility of a hard court treatment 
object article. 

In this invention, by making small the interference fringe difference of a hard court layer with 
0.2% or less, it can prevent a tint and an interference fringe arising and visibility can be 
raised. 

It is preferred to control by the method of finding out controlling it by this invention by 
changing the thickness of a hard court layer generally although the interference fringe 
difference of this hard court layer can prevent the refractive index difference of a substrate 
and a hard court layer by making it small, and changing this thickness. That is, in order to 
make the interference fringe difference of a hard court layer into 0.2% or less, not less than 
20 micrometers of thickness of a hard court layer are not less than 25 micrometers more 
preferably, and the viewpoint of making brittleness and curl improving to a maximum is 60 
micrometers. 
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It is preferred that the hard court layer on a substrate may exist more than two-layer, and 
the thickness of the hard court layer sum total fulfills the above-mentioned conditions in this 
case. 

When providing these hard court layers by spreading, the thickness may be changed by the 
conditions of spreading or desiccation, and thickness may change selectively. An 
interference fringe may occur also by change of the optical film thickness by change of this 
thickness. For this reason, about the coating nonuniformity of a hard court layer, it converts 
into the surface average of roughness height (Ra), and 0.5 micrometer or less of 0.2 
micrometer or less is preferably suppressed especially to 0.1 micrometer or less. 
[0010] 

As a substrate with which a hard court layer is provided, a transparent film, a sheet shaped 
and tabular plastic, etc. are mentioned, for example. 

as the above-mentioned plastic — concrete — a cellulose ester system (an example.) 
Triacetyl cellulose, diacetyl cellulose, cellulose propionate, Butyrylcellulose, acetyl-propionyl 
cellulose, a nitrocellulose, polyamide, polycarbonate, and a polyester system (an example 
and polyethylene terephthalate.) Polyethylenenaphthalate, Polly 1 , 4-cyclohexane 
dimethylene terephthalate, The polyethylene 1 ,2-diphenoxyethane- 4, 4 f -dicarboxylate, 
Polybutylene terephthalate, a polystyrene system (an example, syndiotactic polystyrene), A 
polyolefin system (an example, polypropylene, polyethylene, polymethyl pentene), 
polysulfone, polyether sulphone, polyarylate, polyether imide, polymethylmethacrylate, and 
polyether ketone are contained. Especially, especially the thing for which triacetyl cellulose, 
polycarbonate, polyethylene terephthalate, and polyethylenenaphthalate are used is 
preferred. As for these plastics, extending and using if needed is preferred. 
[0011] 

The average transmission coefficient of a light range with a wavelength of 370 nm - 780 nm 
shows the "transparence" of "an above-mentioned transparent film and a sheet shaped or 
tabular plastic", it refers to that the value is not less than 80%, and is not less than 85% 
preferably. 
[0012] 

the compound containing a polymerization nature unsaturation group and the compound 
containing a ring-opening-polymerization nature group can be used for the material for 
forming the hard court layer which constitutes a hard court treatment object article, and 
these compounds are independent — or it can combine and use. 
[0013] 

As the above-mentioned polymerization nature unsaturation group, an acrylyl group, a 
methacryloyl group, a styryl group, and a vinyl group are preferred, a methacryloyl group 
and an acrylyl group are more preferred, and especially an acrylyl group is preferred. As for 
the compound containing a polymerization nature unsaturation group, it is preferred to have 
two or more polymerization nature unsaturation groups in intramolecular, and it is more 
preferred to have three or more pieces. 
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Also in the compound which has two or more polymerization nature unsaturation groups in 
intramolecular, the compound which has two or more acrylyl groups in intramolecular is 
preferred, The compound which has some acrylyl groups in the intramolecular called the 
compound called the polyfunctional acrylate monomer which has 2 thru/or 6 acrylyl groups 
in intramolecular, urethane acrylate, polyester acrylates, and epoxy acrylate is preferred. 
[0014] 

As a desirable example of a compound of having two or more polymerization nature 
unsaturation groups in intramolecular, Divinylbenzene, ethylene glycol diacrylate, 
trimethylolpropane triacrylate, ditrimethylolpropanetetraacrylate - and, [ pentaerythritol 
doria ] Pentaerythritol tetraacrylate, dipentaerythritol pentaacrylate, The polyacrylates of 
polyols, such as dipentaerythritol hexaacrylate; Diacrylate of bisphenol A diglycidyl ether, 
Epoxy acrylate, such as diacrylate of hexanediol diglycidyl ether; the urethane acrylate etc. 
which are obtained by the reaction of acrylate containing hydroxy! groups, such as polyiso 
cinae flos NETO and hydroxyethyl acrylate, can be mentioned. 

EB-600, EB-40, EB-140, EB-1150, EB-1290K, it is also marketed and such a compound, 
IRR214, EB-2220, TMPTA, TMPTMA (above, product made from die cell you CB), UV- 
6300, UV-1700B (above, Nippon Synthetic Chemical Industry Co., Ltd. make), etc. are 
mentioned. 
[0015] 

As a desirable compound, especially also in the compound which has two or more 
polymerization nature unsaturation groups in the above mentioned intramolecular, Have 
three or more acrylyl groups in intramolecular, and 200 or less have the preferred acryloyl 
equivalent, it is more preferably mentioned by 120 or less compound, and as an example, 
Trimethylolpropane triacrylate, ditrimethylolpropanetetraacrylate, pentaerythritol - doria - 
KURIRETO, pentaerythritol tetraacrylate, dipentaerythritol pentaacrylate, dipentaerythritol 
hexaacrylate, etc. are mentioned. 

Here, the acryloyl equivalent is the value which **(ed) the molecular weight with the number 
of the acrylyl group, i.e., the value computed by acryloyl equivalent =M/N (M: a molecular 
weight, the number of N:acrylyl group). 
[0016] 

The compounds containing the ring-opening-polymerization nature group used for a hard 
court layer are a cation, an anion, and a compound that has a ring structure in which ring 
opening polymerization advances by which radical operation, and their heterocycle-Iike 
compound of cation ring-opening-polymerization nature is especially preferred. 
As a heterocycle-Iike compound of cation ring-opening-polymerization nature, Annular 
imino ether, such as an epoxy derivative, oxetane derivative, tetrahydrofuran derivative, 
annular lactone derivative, and cyclic carbonate derivative and an oxazoline derivative, is 
mentioned, and an epoxy derivative, an oxetane derivative, and an oxazoline derivative are 
especially preferred. Although what is necessary is for the number of the ring-opening- 
polymerization nature groups which it has in the same intramolecular not to have restriction 
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in particular, and just to have one or more pieces, the compound which has two or more 
ring-opening-polymerization nature groups is more preferred. 

As an example of a compound of having two or more ring-opening-polymerization nature 
groups in the same intramolecular, As glycidylethers, for example, ethylene glycol diglycidyl 
ether, Bisphenol A diglycidyl ether, trimethylolethane triglycidyl ether, Trimethylolpropane 
triglycidyl ether, glycerol triglycidyl ether, Triglycidyl tris hydroxyethyl isocyanurate, sorbitol 
tetraglycidyl ether, Pentaerythritol tetra glycyl ether, poly glycidyl ether of cresol novolak 
resin, Poly glycidyl ether of phenol novolak resin, etc. as alicyclic epoxy The SEROKI side 
2021 P, The SEROKI side 2081, EPOLEAD GT-301, EPOLEAD GT-401, EHPE3150CE 
(above) OXT-121, OXT-221, OX-SQ, PNOX-1009 (above, Toagosei make), etc. are 
mentioned as oxetane, such as polycyclohexylepoxymethyl ether of the Daicel Chemical 
Industries, Ltd. make and phenol novolak resin. In addition, the polymer of glycidyl (meta) 
acrylate or the copolymer of glycidyl (meta) acrylate and the monomer which can carry out 
copolymerization is mentioned. 
[0017] 

By adding bridge construction particles in a hard court layer, reduction of the cure shrinkage 
of a hard court layer, improvement in adhesion with a substrate, reduction of curl of the 
hard court treatment object article of this invention, etc. are attained, 
as the above-mentioned bridge construction particles - metal (silicon, titanium, and a 
zirconium.) Inorganic particle [, such as oxide particles, such as aluminum, ];. Polyethylene, 
polypropylene, polytetrafluoroethylene, nylon, polyethylene terephthalate, polystyrene, poly 
(meta) acrylic ester and amide, polyvinyl chloride, an acetyl cellulose, a nitrocellulose, 
Organic particulates, such as cross linked rubber particles, such as a thing over which 
general-purpose resin, such as a polydimethyl siloxane, was made to construct a bridge, 
SBR, and NBR, are mentioned. As for the mean particle diameter of these bridge 
construction particles, it is more preferred that it is 1 nm thru/or 20000 nm, and they are 2 
nm thru/or 1000 nm, it is still more preferred that they are 5 nm thru/or 500 nm, and it is 
most preferred that they are 10 nm thru/or 200nn. A globular shape, rod form, a needle, 
tabular, etc. can be especially used for the shape of bridge construction particles without 
restriction. As for the addition of particles, it is preferred that it is below 60 volume % of the 
hard court layer after hardening, and below its 40 volume % is more preferred. 
[0018] 

Generally the inorganic particles indicated above Since compatibility with binder polymer is 
bad, It is preferred to perform a surface treatment using the finishing agent which contains 
metal, such as silicon, aluminum, and titanium, and has functional groups, such as an 
alkoxide group, a carboxylic acid group, a sulfonic group, and a phosphonic acid group. 
[0019] 

It is preferred to harden using heat or an activity energy line, it is more preferred to use 
activity energy lines, such as radiation, a gamma ray, an alpha ray, an electron beam, and 
ultraviolet rays, also in it, and when a hard court layer considers safety and productivity, 
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especially its thing for which an electron beam and ultraviolet rays are used is preferred. 
When making it harden with heat, a plastic's own heat resistance is considered, 140 ** or 
less of cooking temperature is preferred, and it is 120 ** or less more preferably, 
carry out for adopting which method - after hardening, by carrying out afterbaking, 
hardening may be advanced further and, in such a case, the method of carrying out 
afterbaking can be used preferably. 
[0020] 

By a radical polymerization reaction, at a cation ring-opening-polymerization reaction, the 
polymerization nature unsaturation group used for a hard court layer polymerizes 
respectively, and hardens a ring-opening-polymerization group. It is preferred that all add 
the polymerization initiator which generates a radical or a cation (or acid) respectively with 
heat or an activity energy line. 
[0021] 

As a radical generator made to generate a radical by ultraviolet rays, Publicly known radical 
generators, such as acetophenones, benzophenones, Michler ! s ketone, benzoyl benzoate, 
benzoin, alpha-ASHIROKI SIMM ester, tetramethylthiuram monosulfide, and a thioxan ton, 
are mentioned preferably. 

In addition to the above-mentioned polymerization initiator, a sensitizer may be used in 
order to raise radical generating. As an example of a sensitizer, n-butylamine, triethylamine, 
tri-n-BURIRU phosphine, a thioxan ton derivative, etc. are contained. However, a sensitizer 
has absorption in the wavelength of 380 nm in many cases, and the amount used is limited. 

[0022] 

As a cation generating agent which generates a cation by ultraviolet rays, Nonionic 
compounds, such as a compound of the ionicity of a triarylsulfonium salt, diaryliodonium 
salt, etc. and nitrobenzyl ester of sulfonic acid, are mentioned, Publicly known photo-oxide 
generating agents, such as a compound furthermore indicated to the volume for organic 
electronics material study groups and "organic materials for imaging" **** exudation version 
company ** (1997) etc., can be used. Also in this, it is diaryliodonium salt especially 

preferably and PF 6 ~, SbF 6 ~, AsF 6 ~, B(C 6 F 5 ) 4 ", etc. are preferred as a counter ion. 
[0023] 

The addition of the various above-mentioned polymerization initiators is the range of 0.1 

thru/or 15 mass % preferably to each gross mass of the compound containing a 

polymerization nature unsaturation group or a ring breakage pile composition group content 

compound, and is the range of 1 thru/or 10 mass % still more preferably. 

Below 60 mass % of a sensitizer is preferred to the gross weight of a polymerization 

initiator, and below its 50 mass % is more preferred. 

[0024] 

When stiffening a hard court layer by ultraviolet rays etc., in order to prevent inhibition of the 
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radical polymerization by oxygen, it is preferred to perform a nitrogen purge. Below 5 
volume % of the remains oxygen density at the time of ultraviolet curing is preferred, and 
below its 1 volume % is more preferred. 
[0025] 

A hard court layer may add conventionally publicly known additive agents, such as colorant 
(paints, color), a defoaming agent, a thickener, a leveling agent, a spray for preventing 
static electricity, fire retardant, an ultraviolet ray absorbent, an antioxidant, and resin for 
refining, further to the coating liquid. 
[0026] 

As for the coating liquid of a hard court layer, using and preparing through an organic 
solvent is preferred, the example of an organic solvent — alcohols (an example, methanol, 
ethanol, and isopropanol.) butanol, benzyl alcohol, and ketone (an example, acetone, and 
methyl ethyl ketone.) methyl isobutyl ketone, cyclohexanone, and ester species (an 
example and methyl acetate.) Ethyl acetate, propyl acetate, butyl acetate, methyl formate, 
ethyl formate, Propyl formate, butyl formate, and aliphatic hydrocarbon (an example, 
hexane, cyclohexane). Halogenated hydrocarbon (an example, methylene chloride, 
chloroform, carbon tetrachloride), aromatic hydrocarbon (an example, benzene, toluene, 
xylene) and amide (an example.) Dimethylformamide, dimethylacetamide, n-methyl 
pyrrolidone, ether (an example, diethylether, dioxane, tetrahydro franc), and ether alcohol 
(an example, 1-methoxy-2-propanoI) are contained. As for these solvents, it is preferred to 
use two or more sorts together and to use, and it is more preferred to use three or more 
sorts together and to use. 
[0027] 

As a coating method of hard court layer coating liquid, the curtain coating method, Publicly 
known coating methods, such as a dipping method, the spinner method, a spray method, a 
printing coating method, the roll coater method, the photogravure method, the wire bar 
method, a monolayer or a method of a multistory slot extrusion coater, and the slide 
coating-machine method, are held. 
[0028] 

The under coat of one or more layers can be provided by request in order to raise the 
adhesive property (adhesion) of a hard court layer and a substrate. 

As a raw material of an under coat, although it is dependent on the kind of a substrate and 
raw material of a hard court layer, Water-soluble polymer, such as copolymers, such as 
VCM/PVC, a vinylidene chloride, butadiene, acrylic ester (meta), styrene, and vinyl ester, or 
these latex, polyester, polyurethane, and gelatin, etc. are mentioned. 
An under coat can also be made to contain sprays for preventing static electricity, such as 
metallic oxides, such as tin oxide, tin oxide and an antimony oxide multiple oxide, tin oxide, 
an indium oxide multiple oxide, and quarternary ammonium salt, furthermore. The surface 
treatment method can raise adhesion by using an oxidation style and an unevenness-ized 
method for others. 
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A chemical treatment publicly known as a describing [ above ] surface treatment method, a 
mechanical process, corona discharge treatment, Glow discharge processing, chromate 
treatment (wet type), flame processing, high frequency processing, hot wind processing, 
ozonization, UV irradiation treatment, electron-beam-irradiation processing, activity plasma 
treatment, ********, etc. are mentioned, and, as for each processing condition, it is preferred 
to process according to the heat resistance of a substrate and chemical resistance. 
[0029] 

(Antireflection layer) 

An antireflection layer can also be provided in the film of this invention. When raising 
visibility further in this invention, it is preferred to provide the antireflection layer of one or 
more layers on a hard court layer, the average reflectance in the wavelength of 450-650 nm 
is preferred, and it is desirable to consider it as 1% or less more preferably 2% or less. As 
composition of an antireflection layer, although a monolayer, a multilayer, etc. are known in 
some numbers, the thing of the structure which laminated the high refractive index layer 
and the low refractive index layer by turns as a multilayer thing is common. 
[0030] 

What [ comprised two-layer order of the high refractive index layer/low refractive index layer 
from the transparent base material side as an example of composition ], About three layers 
from which a refractive index differs, there are some etc. which are laminated in order of the 
medium refractive index layer (layer with a refractive index higher than a transparent base 
material or a hard court layer and a refractive index lower than a high refractive index 
layer) / high refractive index layer / low refractive index layer, and also what laminates many 
antireflection layers is proposed. Especially, it is desirable composition to apply from 
endurance, an optical property, cost, productivity, etc. on the substrate which has a hard 
court layer in order of a high refractive index layer / medium refractive index layer / low 
refractive index layer. 
[0031] 

A low refractive index layer is laminated in order toward a high refractive index layer (an 
inside refraction layer may be provided) and air to a substrate side, By setting it as a certain 
value to the wavelength of the optical film thickness light of a high refractive index layer and 
a low refractive index layer, what was made into the acid-resisting layered product is 
preferred especially as an antireflection layer, an optical interference layer is made and a 
refractive index and thickness can be computed by calculating them from measurement of a 
spectral reflectance. The height of a refractive index is mostly decided with the metal or the 
compound contained there, for example, Ti is high, Si is low, the compound containing F is 
still lower, and a refractive index is set up with such a combination. 
[0032] 

In order to laminate a multilayer antireflection layer one by one and to produce an 
antireflection layer on a transparent base material, The compound chosen from metal 
alkoxides, such as titanium and a zirconium, and the hydrolyzate of those considering at 
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least one layer in an antireflection layer as a high refractive index layer, The high refractive 
index layer formed by applying the constituent containing an activity energy-line reactive 
compound and an organic solvent, and irradiating with an activity energy line, After applying 
the low refractive index layer constituent which besides contains (an inside refraction layer 
may be provided), a plantar-flexion chip box substance, and an organic solvent and 
considering it as a low-refractive-index coat, activity energy is given, a low refractive index 
layer is formed, and an antireflection layer is formed. 
[0033] 

The desirable high refractive index layer in this invention among the multilayer **** 
antireflection layers on a transparent base material at least one layer, At least one chosen 
from the metal alkoxide which does not have an activity energy-line reactivity group, and its 
hydrolyzate. They are a metal alkoxide compound of activity energy-line reactivity, and a 
thing which contains the activity energy-line reactive compound preferably, irradiates the 
coat after painting a high-refractive-index constituent on this transparent substrate with an 
activity energy line, and forms the high refractive index layer of arbitrary refractive indicees. 
[0034] 

At least one compound chosen from the metal alkoxide used for a high refractive index 
layer, and its partial hydrolysate, And which metal of the activity energy-line reactive metal 
alkoxide compound of general formula (II) mentioned later is the same, As metal, 
aluminum, Si, Ti, V, nickel, Cu, Zn, Y, Ga, germanium, Zr, In, Sn, Sb, Sr, La, Ta, Tl, W, Ce, 
and Nd can be mentioned. Which especially metallic compounds of an activity energy-line 
reactive metal alkoxide compound are useful to change the refractive index of the layer 
containing these by UV irradiation. As desirable metal, it is aluminum, Si, Ti, V, Zn, Y, Zr, In, 
Sn, Sr, Ta, TI, and W and Ce, and they are Ti, Zr, TI, In, and Sr as desirable metal to which 
it is easy to change especially a refractive index (as a Sr-Ti0 2 complex), (as an In-Sn 

complex) In the case of Ti, reacting to light is known, but it is not known about changing the 

refractive index of the layer containing a Ti compound by light. 

[0035] 

As a metal alkoxide which does not have an activity energy-line reactivity group, although a 
thing with 1-10 carbon atoms is good, they are 1-4 carbon atoms preferably. An alkoxide 
group reacts like - metal atom-oxygen atom-metal atom - in response to hydrolysis, and the 
hydrolyzate of a metal alkoxide forms the layer which made and hardened the structure of 
cross linkage. 
[0036] 

Make an activity energy-line reactivity group into the example of the metal alkoxide which it 
does not have, and as an alkoxide of;aluminum, aluminum(0-CH 3 ) 3 , a!uminum(OC 2 H 5 ) 3 , 

As an example of aluminum(0-i-C 3 H 7 ) 3 and aluminum(0-n-C 4 H g ) 3 ;Si, Si(OCH 3 ) Si 

(OC 2 H 5 ) 4 , As an example of Si(0-i-C 3 H 7 ) 4 and Si(0-t-C 4 H g ) 4 ;Ti, Ti(OCH 3 ) 4 , Ti(OC 2 H 5 ) 
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4 , Ti(0-i>C 3 H 7 ) 4 , Ti(OH-C 3 H 7 ) 4> 2 of Ti(0-n-C 4 H g ) 4 and Ti(0-n-C 3 H 7 ) 4 - a decamer, As 
an example of 2 of 2 of Ti(0-i-C 3 H 7 ) 4 - decamer, and Ti(0-n-C 4 H g ) 4 - a decamer, and V, 
as an example of VO(OC 2 H 5 ) 3 ;Zn, As an example of Zn(OC 2 H 5 ) ;Y, as an example of Y 
(OC 4 H g ) 3 ;Zr, Zr(OCH 3 ) 4 , Zr(OC 2 H 5 ) 4 , Zr(0-n-C 3 H 7 ) 4 , Zr(0-i-C 3 H 7 ) 4 , As 2 of Zr(0-i- 
C 4 H g ) and Zr(0-n-C 4 H g ) 4 - an example of decamer;ln, As an example of ln(0-n-C 4 H g ) 
3 ;Sn, As an example of Sn(0-n-C 4 H g ) 4 and Ta, Ta(OCH 3 ) 5 , As an example of Ta(On- 
C 3 H 7 ) 5 , Ta(0-i~C 3 H 7 ) 5> and Ta(0-n-C 4 H g ) 5 ;W, Ce(OC 3 H 7 ) 3 etc. are mentioned as an 
example of W(OC 2 H 5 ) 6 ;Ce. It is independent, or two or more sorts of these can be 
combined, and can be used. Ti(0-n-C 3 H 7 ) 4 , Ti(0-i-C 3 H 7 ) 4 especially, 2 of Ti(0-n-C 4 H g ) 
and Ti(0»n~C 3 H 7 ) 4 - a decamer, 2 of Ti(On-C 4 H g ) 4 - a decamer; Zr(0-i-CgH 7 ) 4 , Zr(0-n- 
C 4 H g ) 4 ;Si(OC 2 H 5 ) and especially Si(0-i-C 3 H 7 ) 4 are preferred. 
[0037] 

It may be used making the above-mentioned metal alkoxide hydrolyze (a portion or 
complete hydrolysis), and is obtained by hydrolyzing the above-mentioned metal alkoxide in 
an organic solvent under existence of an acid catalyst or a basic catalyst. As this acid 
catalyst, organic acid, such as mineral acid, such as nitric acid and chloride, oxalic acid, 
acetic acid, is good, and ammonia etc. are mentioned as a basic catalyst, for example. 
[0038] 

The metal alkoxide itself carries out self-condensation of the layer containing the above- 
mentioned metal alkoxide compound, and it constructs for it a bridge and nets it. In order to 
promote the reaction, a catalyst and a hardening agent can be used, and there are organic 
metallic compounds, such as metal chelate compound and an organic-carboxylic-acid salt, 
an organic silicon compound which has an amino group, a photo-oxide generating agent, 
etc. in them. Especially a desirable thing in these catalysts or a hardening agent, Are an 
acid generator (photo-oxide generating agent) by aluminum chelate compound and light, 
and as an example of aluminum chelate compound Ethylacetoacetate aluminum 
JIISOPUROPIRETO, Aluminumtrisethylacetoacetate, alkyl acetoacetate aluminum 
JIISOPUROPIRETO, Aluminiummonoacetylacetonatebisethylacetoacetate, It is aluminum 
tris-acetylacetonate etc. and benzyltriphenylphosphonium hexafluorophosphate, other 
phosphonium salt, the salt of triphenyl phosphonium hexafluorophosphate, etc. can be 
mentioned as an example of other photo-oxide generating agents. 
[0039] 

It can be considered as a stable coating composition by making the coating composition 
containing the metal alkoxide which does not have an activity energy-line reactivity group to 
be used, and/or its hydrolyzate react to beta-diketone for preservation stabilization of 
coating liquid, and adding chelate compound. 
[0040] 
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The activity energy-line reactive compound preferably used for a high refractive index layer, 
What has two or more polymerization nature groups which can polymerize, such as a vinyl 
group, an allyl group, an acrylyl group, a methacryloyl group, an isopropenyl group, and an 
epoxy group, and forms the structure of cross linkage or the network structure by activity 
energy-line exposure is preferred. Among these active groups, an acrylyl group, a 
methacryloyl group, or an epoxy group is preferred from a rate of polymerization and a 
reactant point, for example, is indicated in each gazette of JP,59-151 1 10,A and JP,59- 
151112,A. These compounds have polyfunctional monomer or more preferred oligomer. 
[0041] 

An activity energy-line reactivity epoxy resin is also used preferably. As an activity energy- 
line reactivity epoxy resin, an aromatic epoxy compound (poly glycidyl ether of polyhydric 
phenol) is preferred. As for an activity energy-line reactive compound epoxy resin, 
monoepoxide can also blend and use an epoxy group for intramolecular according to 
desired performance in addition to what it has two or more. An activity energy-line reactive 
compound epoxy resin forms a polymerization, the structure of cross linkage, or the 
network structure by cationic polymerization rather than is based on a radical 
polymerization. In order not to receive influence in oxygen in the system of reaction unlike a 
radical polymerization, it is desirable activity energy-line reactive resin. 
[0042] 

An aromatic halo NIUMU salt given in each gazette of JP,50-151996,A and JP,50- 
158680,A, JP,50-151997,A, JP,52-30899,A, JP,59-55420,A, VIA fellows aromatic onium 
salt given in each gazette of JP,55-125105,A, Thio pyrylium salt given in aromatic 
diazonium salt given in oxo sulfonium salt given in each gazette of JP,56-8428,A, JP,56- 
149402,A, and JP,57-192429,A, JP,S49-17040,B, etc., US,4139655,B, etc. are preferred. 
An aluminium complex, a photodegradable silicon compound system polymerization 
initiator, etc. can be mentioned. The above-mentioned cationic initiator and 
photosensitizers, such as benzophenone, benzoin iso-propyl ether, and a thioxan ton, can 
be used together. 
[0043] 

As a concrete example of the metal alkoxide of activity energy-line reactivity, vinyl 
trimethoxytitanium, BINIRUTORI (beta-methoxy-ethoxy) titanium, JIBINIRO pheasant 
methoxy titanium, Glycidyloxy ethyl triethoxytitanium, gamma-acryloyloxypropyl tri-n- 
propyltitanium, gamma-methacryloyloxy n-propyltri-n-propyltitanium, Jl (gamma-acryloyloxy 
n-propyl) di-n-propyltitanium, Acryloyloxy dimethoxyethyltitanium, vinyl trimethoxy zircon, 
JIBINIRO pheasant methoxy zircon, acryloyloxy ECHIRUTORI ethoxy zircon, gamma- 
acryloyloxy n-propyltri-n-propyl zircon, gamma-methacryloyloxy n-propyltri-n-propyl zircon, 
Jl (gamma-acryloyloxy n-propyl) di-n-propyl zircon, Acryloyloxy dimethoxyethyl zircon, 
vinyldimethoxythailium, BINIRUJ! (beta-methoxy-ethoxy) thallium, JIBINIROKiSHI methoxy 
thallium, acryloyloxyethyl diethoxythallium, gamma-acryloyloxy n-propyldi-n-propylthallium, 
gamma-methacryloyloxy n-propyldi-n-propylthallium, J I (gamma-acryloyloxy n-propyl)-n- 
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propyithailium, Acryloyloxy methoxy ethylthalliurn, vinyltrimetoxysilane, BINIRUTOR! (beta- 
methoxy-ethoxy) Silang, JIBINIRO pheasant methoxysilane, beta -(3,4-epoxycyclohexyl)- 
Ethyl trialkoxysilane, Acryloyloxyethyl triethoxysilane, glycidyloxy ethyltriethoxysilane, A 
garnma-acryloyloxy n-propyltri-n-propylsilane, A gamma-methacryloyloxy n-propyltri-n- 
propylsilane, a J I (gamma-acryloyloxy n-propyl) di-n-propylsilane, an acryloyloxy 
dimethoxyethylsilane, etc. can be mentioned. 
[0044] 

A thing with an almost unchanging action of photopolymerization by the activity energy line 
to the activity energy-line reactivity group used for a high refractive index layer and the 
reaction group of the activity energy-line reactive compound used preferably, same above- 
mentioned photosensitizer, a photoinitiator of an activity energy-line compound, etc. is 
used. 
[0045] 

If activity energy lines are ultraviolet rays, an electron beam, a gamma ray, etc. and are 
energy sources to which activity of the compound is carried out, they can be used without 
restriction, but ultraviolet rays and an electron beam are preferred, especially their handling 
is simple and their ultraviolet rays are preferred at the point that high energy is obtained 
easily. Either can be used if it is a light source which generates ultraviolet rays as a light 
source of the ultraviolet rays to which photopolymerization of the ultraviolet-rays reactive 
compound is carried out. For example, a low pressure mercury lamp, a medium-voltage 
mercury-vapor lamp, a high-pressure mercury-vapor lamp, an ultrahigh pressure mercury 
lamp, a carbon arc lamp, a metal halide lamp, a xenon lamp, etc. can be used. An ArF 
excimer laser, a KrF excimer laser, an excimer lamp, or synchrotron radiation can be used. 

Although exposure conditions change with each lamps, more than 100 mJ/cm 2 and also 

more than 400 mJ/cm 2 of irradiation light quantity are [ more than 50 mJ/m 2 ] preferably 
preferred. Ultraviolet rays may irradiate with one layer of multilayer antireflection layers at a 
time, and may carry out lamination postoperativus irradiation. It is preferred to irradiate with 
ultraviolet rays after laminating a multilayer from a point of productivity. It is efficient that an 
oxygen density carries out on 0.5% or less of conditions in this case, and it is preferred in 
respect of a cure rate. 
[0046] 

An electron beam can be used similarly. As an electron beam, a cockloft WARUTON type, 
a BANDE graph type, a resonance transformation type, The electron beam which is emitted 
from various electron beam accelerators, such as an insulation core transformer type, a 
linear model, the Dynamitron type, and a high frequency type, and which has the energy of 
1 00 - 300keV preferably can be mentioned 50 to 1 000 keV. 
[0047] 

In order to reduce the refractive index of this layer to the low refractive index layer as the 
outermost layer, the low-refractive-index substance containing a following fluorine atom or 
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silicon atom contains. The compound formed from fluorine containing resin and a silicate 
oligomer as a low-refractive-index substance, and Si0 2 — at least one compound chosen 

from the compound formed from sol and a reactive organosilicon compound, [ mention 
and ] The compound especially indicated in each gazette of JP,H7-126552,A, JP,H7- 
188582 A JP,H8-48935,A, JP,H8-100136,A, JP,H9-220791 A and JP,H9-272169,A is 
used preferably. 
[0048] 

As fluorine containing resin which can be preferably used for this invention, the polymer and 
the.fluoride content epoxy compound which mainly contain a fluoride content unsaturation 
ethylenic monomer component can be mentioned. As a fluoride content unsaturation 
ethylenic monomer, a fluorine-containing alkene, fluorine-containing acrylic ester, fluorine- 
containing methacrylic acid ester, fluorine-containing vinyl ester, fluorine-containing vinyl 
ether, etc. can be mentioned. For example, tetrafluoroethylene, trifluoroethylene, vinylidene 
fluoride, Vinyl fluoridation, trifluoropropylene, heptafluoro propylene, Hexafluoropropylene, 
a 3, 3,4,4,5, 5,6, 6,6-nonafluoro 1-hexene, 3,3,4,4,5,5,6,6,7,7, 8,8,8-tridecafluoro-1-octene, 4- 
ethoxy-1,1,1-trifluoro-3-buten-2-one, Pentadeca fluorooctyl acrylate, tetrafluoro 3- 
(pentafluoro ethoxy) propylacrylate, Tetrafluoro 3-trifluoro methoxy propylacryiate, 
Undecafluorohexyl acrylate, nonafluoro pentyl acrylate, Octafluoropentyl acrylate, 
pentafluoro PIROPIRU acrylate, 2-heptafluoro butoxy ethyl acrylate, 2,2,3,4,4,4-hexafluoro 
butoxy acrylate, Trifluoroethyl acrylate, 2-(1,1 ,2,2-tetrafluoro ethoxy) ethyl acrylate, 
trifluoroisopropyl methacrylate, ethyl methacrylate (2,2,2-trifluoro-1 -methyl), 3- 
trifluoromethyl 4,4,4-trifluoro butyl acrylate, The 1 -methyl- 2, 2, 3, and 3, 3-pentafluoro 
propylacrylate, 1-methyl-2,2,3,3,4,4,4-hepta URUORO butyl acrylate, 2, 2, and 2- 
trifluoroethyl acrylate, pentafluoro propylacrylate, 1, 1, 1, 3, 3, and 3-hexafluoro isopropyl 
acrylate, 2, 2, 3, and 3-tetrafluoropropylacrylate, 2 and 2, 2-trifluoroethylmethacrylate, 2, 2, 
3, 3, 4, 4, and 4-heptafluoro butyl acrylate, Nonafluoro pentyl acrylate, undecafluorohexyl 
acrylate, Tridecafluoroheptyl acrylate, pentadeca fluorooctyl acrylate, Trideca fluorooctyl 
acrylate, nonadecafluoro decyl acrylate, Heptadecafluoro decyl acrylate, hexafluoro 
isopropyl acrylate, Tetrafluoropropylacrylate, hexafluoro butyl acrylate (the above acrylate 
may be methacrylate or alpha-fluoro acrylate), vinyl trifluoroacetate, Vinyl-2,2,2-trifluoro 
propionate, vinyl-3,3,3,2,2-hepta butyrate, 2,2,2-trifluoroethyl vinyl ether, l-(trifluoromethyl) 
ethenyl acetate, Allyl trifluoroacetate, allyl-1,1,2,2-tetrafluoro ethyl ether, AIIyl-1 ,2,3,3,3- 
hexafluoro propyl ether, ethyl-4,4,4-trifluoro crotonate, lsopropyl-2,2,2-trifluoroethyl 
fumarate, isopropyl-pentafluoro propyl fumarate, lsopropyl-2,2,3,3,4,4,4-heptafluoro butyl 
fumarate, lsopropyl-2,2,3,3,4,4,5,5,5-nonapropylpentyl fumarate, The isopropyl- 
2,2,3,3,4,4,5,5,6,6, 6-undecafluorohexyl fumarate, Isopropyl-trideca 
FURUOROHEPUCHIRU fumarate, isopropyl-pentadeca fluorooctyl fumarate, Isopropyl- 
trideca fluorooctyl fumarate, isopropyl-nonadeca FURUORODESHIRU fumarate, isopropyl- 
heptadeca FURUORODESHIRU fumarate, lsopropyl-2-trifluoromethyl 3,3,3-trifluoropropyl 
fumarate, Isopropyl-3-trifluoromethyl 4,4,4-trifluorobutyl fumarate, lsopropyl-1-methyl- 
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2,2,3,3,3-pentafluoro propyl fumarate, Although fluorine-containing unsaturation ethylenic 
monomers, such as isopropyl-l-methyl-heptafluoro octyl fumarate, tert-butyl-pentyl 
fluoropropyl fumarate, and tert-butyl-heptafluoro butyl fumarate, can b£ mentioned, it is not 
limited to these. Even if a copolymerization partner's monomer contains fluoride, and not 
contained, any may be sufficient as it. 
[0049] 

As a monomer which can carry out copolymerization to the above-mentioned fluorine 
containing monomer, For example, ethylene, propylene, a butene, vinyl acetate, vinylethyl 
ether, Vinyl ethyl ketone, methyl acrylate, methyl methacrylate, Ethyl acrylate, 
propylacrylate, butyl acrylate, Methyl methacrylate, ethyl methacrylate, propyl methacrylate, 
Butyl methacrylate, methyl-alpha-fluoro acrylate, ethyl-alpha-fluoro acrylate, Propyl-alpha- 
fluoro acrylate, butyl-alpha-fluoro acrylate, Although copolymerization of cyclohexyl-alpha- 
fluoro acrylate, hexyl-alpha-fluoro acrylate, benzyl-alpha-fluoro acrylate, acrylic acid, 
methacrylic acid, alpha-fluoroacrylic acid, styrene, the styrene sulfonic acid, etc. may be 
carried out, it is not limited to these. 
[0050] 

The refractive index of independent resin of the above-mentioned fluoride content ethylenic 
unsaturated monomer, The refractive index of independent resin Limmer of the monomer 
which does not contain the fluoride which is in about 1 .33 to 1 .42 range, and can carry out 
copolymerization, Or more by 1 .44, at an arbitrary rate, copolymerization of these can be 
carried out and they can be used as fluorine containing resin of the target refractive index, 
Although it is preferred that it is more than 50 mass % as for the fluorine content of the low- 
refractive-index substance of this invention although fluorine containing resin of this 
invention and the resin which does not contain fluoride may be mixed at an arbitrary rate 
and it may be used as a thing of the target refractive index, and it changes with things, it is 
60 to 90 mass % especially preferably. If fluoride content is in such a range, in the case of a 
fluoride content polymer, the adhesive property over a lower base and layer is excellent, 
and it is not only easy to process it by having good solubility to an organic solvent, but it can 
obtain the layer of high transparency and a low refractive index. 
[0051] 

The usual radical polymerization initiator can be used for the polymerization initiator which 
polymerizes an alkene, acrylate, vinyl ester, or vinyl ether of the ** fluoride to be used, etc. 
As a concrete example of a polymerization initiator, azobisisobutyronitrile, azobis 
cyclohexanecarbonitrile, Azo radical polymerization initiators, such as azobisvaleronitrile, 
benzoyl peroxide, Organic peroxide system radical polymerization initiators, such as t-butyl 
hydroperoxide, cumene peroxide, and diacyl peroxide, Various radical polymerization 
initiators, such as redox system polymerization initiators, such as inorganic system radical 
polymerization initiator [, such as ammonium persulfate and potassium persulfate, ], 
hydrogen peroxide-ammonium-ferrous-sulfate, and ammonium persulfate meta-sodium 
sulfite, etc. can be mentioned. 
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[0052] 

Publicly known radical polymerizations, such as solution polymerization, mass 
polymerization, an emulsion polymerization, suspension polymerization, or radiation 
initiated polymerization, can be carried out using these. Under the present circumstances, it 
is preferred that reaction temperature is 10-100 **, and reaction time is 1 to 100 hours. 
Thus, as for the number average molecular weight of the fluorine containing resin obtained, 
it is desirable that it is 1000-300000. The fluoride content epoxy resin as fluorine containing 
resin can be obtained by for example making the following epoxy compounds react with a 
conventional method. 
[0053] 

As a fluoride content epoxy compound, mono- , Jl of fluorine system alcohol, Tori, and also 
oligo glycidyl ether are preferred. As fluorine-containing alkane terminal diol glycidyl ether, 
especially for example, Although 2,2,3, 3-tetrafluoro 1 ,4-butanediol diglycidyl ether, the 
2,2,3,3,4,4,5,5-octafluoro 1, 6-hexanediol diglycidyl ether, etc. can be mentioned, it is not 
limited to these. A small quantity may be used to such an extent that a refractive index 
seldom goes up the epoxy compound which does not contain fluoride other than these. 
Although there is no restriction in the structure of the fluoride content epoxy compound 
used here, few directions of the use of an epoxy compound or an alicyclic epoxy compound 
which has a benzene nucleus which raises a refractive index are good. 
[0054] 

Another desirable low-refractive-index substance is a compound formed from a silicate 
oligomer. As a silicate oligomer used for the compound formed from a silicate oligomer, For 
example, a tetramethoxy silane, a tetraethoxysilane, a tetra PUROPI oxysilane, Tetra 
alkoxysilane, such as tetra butoxysilane, a tetra-2,2,2-trifluoroethoxy silane, A tetra-2- 
fluoroethoxy silane, a tetra-2,2,3,3~tetrafluoro 1-PUROPI oxysilane, A tetra-1, 1,1, 3,3,3- 
hexafluoro 2-PUROPI oxysilane, A tetra-2,2,3,3,3-pentafluoro 1-PUROPI oxysilane, A tetra- 
1,3-difluoro-2-PUROPI oxysilane, the tetra- 2, 2, 3, 3, 4, and 4, 4-heptafluoro 1- 
butoxysilane, Tetra-2,2,3,4,4,4~hexafluoro 1 -butoxysilane, a tetracyclo hexyloxy silane, or a 
tetraphenoxy silane can be mentioned, and a silicate oligomer is obtained by hydrolyzing 
these. 
[0055] 

Like the above, a solvent is blended with the hydrolyzate produced by tetra alkoxysilane by 
adding a catalyst and water, and the hydrolyzate hardened by the method of adding a 
curing catalyst and water subsequently is obtained. As this solvent, one being a sort or it 
being cheap using two sorts', and the characteristic of a coat obtained are excellent in 
methanol and ethanol, and it is desirable from hardness being good. Although isopropanol, 
n-butanol, isobutanol, octanol, etc. can be used, it is in the tendency for the hardness of the 
obtained poat to become low. The amount of solvents is 100 to 250 mass part preferably 50 
to 400 mass part to partial hydrolysate 100 mass part. As a curing catalyst, although acid, 
alkali, an organic metal, a metal alkoxide, etc. can be mentioned, acid especially acetic 
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acid, maleic acid, oxalic acid, fumaric acid, etc. are used preferably. The Si0 2 content in a 

silicate oligomer is wanted to be 10 to 99% preferably 1 to 100%. At less than 1%, 
improvement in endurance is no longer found and such Si0 2 content does not demonstrate 

the effect of this invention. 
[0056] 

Although not restricted in particular about the method of making a silicon layer form from 
these silicate oligomers, For example, the solvent which does not check the optical 
performance of an optical film for a silicate oligomer, For example, alcohol (methanol, 
ethanol, isopropanol, etc.), Ethyl acetate, butyl acetate, cellosolve acetate, methyl glycol 
acetate, Methoxy butyl acetate, methyl ethyl ketone, methyl isobutyl ketone, 
Cyclohexanone, methylene chloride, toluene, xylene, MINERAMU spirit, It is cresol, a 
xylenol, FUFURARU, etc. and what is necessary is to dilute a silicate oligomer with these, 
to paint on a substrate and just to heat-treat to it with publicly known devices, such as a bar 
coating machine, a roll coater, a photogravure coating machine, a reverse coating machine, 
and a lip coating machine. 
[0057] 

another desirable low-refractive-index substance - Si0 2 - it is a compound formed from 

sol and a reactive organosilicon compound - Si0 2 - the sol containing sol and a reactive 

organosilicon compound - a low refractive index layer is formed as a Si0 2 gel film using 

liquid. Si0 2 - silicon alkoxide is dissolved in an organic solvent suitable for spreading, and 

sol adds a constant rate of water, it hydrolyzes and is prepared. Si0 2 - the silicon alkoxide 

used for formation of sol being preferred, and, For example, a tetramethoxy silane, a 
tetraethoxysilane, a tetra isopropanal PIOKISHI silane, A tetra-n-PUROPI oxysilane, tetra- 
n-butoxysilane, tetra-sec-butoxysilane, Tetra-t-butoxysilane, a tetra pentaethoxy silane, 
tetrapenta isopropanal PIOKISHISHIRAN, A tetrapenta- n-PUROPI oxysilane, tetrapenta- 
n-butoxysilane, Tetrapenta- sec-butoxysilane, tetrapenta- t-butoxysilane, Methyl 
trimetoxysilane, methyl triethoxysilane, a methyl TORIPUROPi oxysilane, MECHIRUTORI 
butoxysilane, dimethyl JIMEKI methoxysilane, dimethyl diethoxysilane, Dimethyl 
methoxysilane, a dimethylethoxy silane, a dimethyl PUROPI oxysilane, dimethyl 
butoxysilane, methyl dimethoxysilane, methyldiethoxysilane, hexyl trimethoxysilane, etc. 
are mentioned. 
[0058] 

dissolving the above-mentioned alkyl silicon alkoxide or silicon alkoxide into a suitable 
solvent — Si0 2 - it can be considered as sol. As a solvent to be used, for example Methyl 

ethyl ketone, isopropyl alcohol, Aromatic hydrocarbon, such as alcohol, such as methanol, 
ethanol, methyl isobutyl ketone, ethyl acetate, and butyl acetate, ketone, ester species, 
halogenated hydrocarbon, toluene, and xylene, or these mixtures are mentioned. By the 
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Si0 2 conversion which produces it noting that they hydrolyze and condense alkyl silicon 

alkoxide or silicon aikoxide 100%, more than 0.1 mass % dissolves concentration into the 
above-mentioned solvent so that it may become 0.1-10 mass % preferably. Si0 2 - the sol 

formed as the concentration of sol is less than 0.1 mass % - if the characteristic of a 
request of a film cannot fully demonstrate but exceeds 10 mass % on the other hand, 
formation of a transparent homogeneous membrane will become difficult. In this invention, if 
it is less than the above solid content, it is also possible to use together an organic matter 
and an inorganic substance binder. 
[0059] 

The water more than a complement is added to this solution at hydrolysis, it is 22-28 ** in 
temperature preferably, and 15-35 ** of stirring is performed preferably for 2 to 5 hours for 
0.5 to 10 hours. In the above-mentioned hydrolysis, it is preferred to use a catalyst and 
acid, such as chloride, nitric acid, sulfuric acid, or acetic acid, is preferred as these 
catalysts. These acid can be preferably added as about 0.005-10.0 mol/l. solution about 
0.001 to 40.0 mol/l, and the moisture in this solution can be made into the moisture for 
hydrolysis. 
[0060] 

Although the gel film obtained eventually is used as a low refractive index layer of an acid- 
resisting film, it may need to adjust the refractive index. For example, in order to lower a 
refractive index, to raise a fluorine system organic silicon compound and a refractive index 
and to raise an organic silicon compound and a refractive index further, a boron system 
organic compound can be added. Specifically A tetraethoxysilane, a tetramethoxy silane, a 
tetra PUROPI oxysilane, Tetra butoxysilane, alkyltrialkoxysilane, the col coat 40 (made by a 
col coat company), Organic silicon compounds, such as MS51 (made by Mitsubishi 
Chemical), and SNOWTEX (made by the Nissan chemicals company), ZAFURON FC-110, 
220 and 250 (made by the Toagosei chemicals company), SEKURARU coat A-402B (made 
by Central Glass Co., Ltd.), Heptadecafluorodecyl trimethoxysilane, trideca fluorooctyl 
trimethoxysilane, Boric acid system compounds, such as fluorine system compounds, such 
as trifluoro octyl trimethoxysilane and trifluoro propyl trimetoxysilane, triethyl borate, 
trimethyl borate, boric acid TORIPUROPIRU, and tributyl borate, are mentioned. 
[0061] 

These additive agents may be added at the time of preparation of sol, and may be added 
after formation of sol. using these additive agents - the time of hydrolysis of alkyl silicon 
alkoxide or silicon alkoxide - or it reacting to a silanol group after that, and, The refractive 
index of the gel film which it reacts uniformly, and a still more uniform and transparent sol 
solution is obtained, and is formed can be changed in a certain amount of range. 
[0062] 

Next, the above-mentioned fluorine containing resin, the compound formed from a silicate 
oligomer, and Si0 2 - with sol. The activity energy-line reactive compound in which said 
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high refractive index layer was mentioned by the way may be added by the low refractive 
index layer (provided on said high refractive index layer) containing at least one low- 
refractive-index substance chosen from the compound formed from a reactive organosilicon 
compound. An epoxy system activity energy-line reactive compound is used preferably 
before long. An epoxy system activity energy-line reactive compound is a compound which 
has two or more epoxy groups in intramolecular, and is a compound which can emit 
cationic polymerization as a start substance by the same activity energy-line exposure as 
the above. As an epoxy system activity energy-line reactive compound, (b) Glycidyl ether of 
bisphenol A (this compound is obtained by the reaction of epichlorohydrin and bisphenol A, 
and) It is obtained as a mixture in which degrees of polymerization differ.; The compound 
etc. which make epichlorohydrin, ethyleneoxide, and/or propylene oxide react to the 
compound which has two phenolic OH(s), such as (**) bisphenol A, and have a glycidyl 
ether group at the end can be mentioned. The photopolymerization initiator or 
photosensitizer to which cationic polymerization of the epoxy system activity energy-line 
reactive compound is carried out, a group of the onium salt which is a compound which can 
emit a cationic polymerization start substance by activity energy-line exposure, and emits 
especially the Lewis acid which has cationic polymerization start ability by exposure 
preferably - it is double salt. Since it is the same as that of said general formula (I) about 
these, it omits here. As for these activity energy-line reactive compounds, it is also same 
that grant of the same ultraviolet rays as what said high refractive index layer was stated to 
by the way, activity energy lines, such as an electron beam, plasma treatment, or thermal 
energy hardens. 
[0063] 

In the hard court treatment object article of this invention, besides the above-mentioned 
antireflection layer, ultraviolet rays and an infrared absorption layer, The functional layer 
which has various functions, such as a selection wavelength absorptivity layer, an 
electromagnetic wave shield layer, and a stain-proofing barrier, can be further provided on 
a hard court layer and/or in the opposite side side of the hard court layer of a substrate 
between a substrate and a hard court layer. Furthermore, a heat ray antireflection layer can 
be provided in the surface of a hard court treatment object article besides the antireflection 
layer what is called to the above-mentioned light, and these functional layers can be 
conventionally produced with publicly known art. 

A surface treatment can be performed in order to raise the adhesion of these functional 

layers and hard court layers, or an under coat can be provided. The processing quoted by 

the under coat given on the substrate indicated above as a surface treatment method or the 

surface treatment is used preferably. 

[0064] 

[Example] 

Hereafter, although working example explains this invention still more concretely, this 
invention is not limited to these. 
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[0065] 

<Adjustment of a cross-linking group content hardenabiiity constituent 
A polymerization nature unsaturation group content compound and a ring-opening- 
polymerization nature group content compound are dissolved in methyl ethyl ketone so that 
it may become the combination and the ratio of a cross-linking group content compound 
which are indicated in Table 1, and it is a radical polymerization initiator after that. 
[IRGACURE 184 (made by Ciba-Geigy)] Cationic initiator bis(t-buthylphenyl)iodonium salt 

To each mass of a [[ using] PF 6 " as a counter ion (made by Yamamoto Chemicals) ] 

polymerization nature unsaturation group content compound, and a ring-opening- 
polymerization nature group content compound, it added 3 mass % every, respectively, and 
the hardenabiiity constituent was obtained. 
[0066] 

<Production of a hard court treatment object article> 

After applying so that the thickness after dry hardening may become the Table 1 description 
using an extrusion method or a micro photogravure coating machine about a hardenabiiity 
constituent given [ above-mentioned ] in a film given in Table 1 , and performing desiccation 
for 2 minutes at 120 **, It irradiated with the ultraviolet rays of dose 750 mJ/cm 2 , and the 
hard court treatment object article was obtained. 
[0067] 

Details are shown about the raw material used below. 

A-1 : The whole quantity was added for what dissolved 275 ml of methyl ethyl ketone (MEK) 
after 1-hour stirring, and dissolved V-65 (polymerization initiator by Wako Pure Chemical 
Industries, Ltd.) 0.5g in MEK8.3ml at 60 ** under the nitrogen air current. Then, glycidyl 
methacrylate (50g) was dropped over 2 hours, the MEK (8.3 ml) solution of V-65 (0.5g) was 
added after the end of dropping, and it was made to react for 2 hours. Then, reaction 
temperature was 80 **, and it was made to react for 2 hours, and was made to cool to a 
room temperature after ending reaction. It was dropped having covered the obtained 
reaction solution over the hexane 10L for 1 hour, reduced pressure drying of 35 ** of the 
sediments was carried out for 8 hours, and ring-opening-polymerization nature group 
content compound-A-1 [ 45g ] was obtained. 

DPHA: The mixture of dipentaerythritol pentaacrylate/dipentaerythritol hexaacrylate (made 
by Nippon Kayaku Co., Ltd.) 

EB1290K: Polyfunctional urethane acrylate (product made from die cell you CB) 
EHPE: Cycloaliphatic epoxy resin (made by Daicel Chemical Industries, Ltd.) 
PETA: -- pentaerythritol - doria -- KURIRETO (product made from die cell you CB) 
TMPTA: Trimethylolpropane triacrylate (made by Daicel Chemical Industries, Ltd.) 
UV6300: Urethane acrylate (made by the Nippon Synthetic Chemical Industry Co., Ltd.) 
PET film : Corona treatment of both sides of 1 75-micrometer-thick PET (biaxial extension 
polyethylene terephthalate film) is carried out, latex (LX407C5, Nippon Zeon Co., Ltd. 
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make), and tin oxide and the antimony oxide multiple oxide (FS-10D.) which become a field 
in which a hard court layer is installed from a with the refractive index 1 .55 and a glass 
transition temperature of 37 ** styrene butadiene copolymer The Ishihara Sangyo Kaisha, 
Ltd. make was mixed at a rate of 5:5 with weight, it applied so that the thickness after 
desiccation might be set to 200 nm, and the under coat with an antistatic layer was formed. 
TAC film: The 80~micrometer-thick TAC (triacetyl cellulose) film was used as it was. 
PEN film: Glow discharge processing was performed and both sides of the 90-micrometer- 
thick PEN (polyethylenenaphthalate) film were used. 
[0068] 

The method of carrying out a postscript estimated the interval (peak difference) of a 
mountain, a mountain or a valley, and a valley, and an interference fringe difference and 
visibility per [ which was produced ] hard court treatment object article 001-023. The result 
was shown in Table 1 . 
[0069] 
[Table 1] 



http://www4.ipdl.inpit.go.jp/cgi-bin/1xan_web_cgi_ejj e?atw_u=http%3 A%2F%2Fwww. . . 8/1 6/20 1 0 



JP,2004-045988,A [DETAILED DESCRIPTION] 



Page 22 of 25 



HS e 

J ~ 

u 

*! 
S3 



^ $2 JI ^ ^ZT ^ ^ in I**. £f to in ^ co 



I-** O CO 



xx<OOOi x iQx OO xQOOOOOO 



io ^t* cm o ^ r 

CO LO CO — ■ o o 

cq co oj t- o q 
v--' o o o o 



LO lON<DNCMCMCOWI0i-OOO 

, co . ocoomcoinoooo'^-o 

I ^ I ^-looocooooqot-o 

t-' o o o o o* o o o o o o o 



O CM 
CM O 
CO o 

o 



O CO 
CO CD 
to <— 
o o 



A3 
<ffl 



o o 

T- ID 



UJ 

a. 
x 

UJ 



CL 
X 
UJ 



ilnil 
PI 

m 



<0 



UJ UJ UJ UJ£& w>£6 £6.H£&UJ 



U> ID 
<M CM 



I I 
<< 



in in 

CM CM 



I I 
<< 



4n 

A3 

i 



o o 

co co 

o o 
o o 

CO CO 
CD CD 
>> 
=> 3 



CO 

o 
o 

CO 
CD 
> 



CM 

o 

CD 
CM 

T — 
ffl 

Ul 



A 
H 



tO 10 10 10 lOioinwiD^SoSnOio WJn 

^ ^ rv hv *v ^ r n W U ^ W 



2* 



10 ^ 

0- 
Q 



UJ UJ 



UJ 



10 to 

a. a. 
22 



to 



CM 
CM 



t I 11 



SBf- ®|* ^Bf- 3^- 3Bf^ jgg HBfl- SBf- S}* Sf- Sf* SBf- sS^* 



CM <M CM CM 



-A 
V 



UJ uj UJ UJ 



IXlULjjjjIjLJlIi tli 

CLQ.noLdaa.Q.a.aiiQ.aaQ.a.iiQ.aaa 



[Zl tD tZj UJ UJ LLJ UJ 



o o 
< < 



UJ UJ 
Q_ CL 



nit* 

ftp* 
St 



S 3? a£* @i n5 m> En? m> m> 



ST 



r- cm co ^ 10 to oo 
ooooooo o 
ooooooo o 



o)OT-cMco^LOCDr^oocn 
ooooooooooo 



O ir- 
Cs! CM 
O O 



CM CO 
CM CM 
O O 



http://wvm4ipdl.inpit.gojp/cgi-bin/1ran_w 8/16/2010 



JP,2004-045988,A [DETAILED DESCRIPTION] 



Page 23 of 25 



[0070] 

<A formation method of an antireflection fiim> 

It explains per [ in_which the antireflection film was formed on the hard court treatment 
object article produced above ] method. The used hard court treatment object article is 
shown in the following table 2. 

(1) Preparation of high refractive index layer coating liquid 

Titanium dioxide particulate (TTO-55B, Ishihara Sangyo Kaisha, Ltd. make) 30.0 mass part, 
The Sand grinder mill distributed carboxylic acid group content monomer (made by 
ARONIKUSU M-5300 Toagosei) 4.5 mass part, and cyclohexanone 65,5 mass part, and 
titanium dioxide dispersion liquid with a mass pitch diameter of 55 nm were prepared. To 
these titanium dioxide dispersion liquid, it is [ dipentaerythritol hexaacrylate (DPHA, Nippon 
Kayaku Co., Ltd. make) and ] an optical radical polymerization initiator. It is 5 mass %] to 
[IRGACURE 184, Ciba-Geigy;, however the total quantity (total quantity of dipentaerythritol 
hexaacrylate and the above-mentioned carboxylic acid group content monomer) of a 
monomer. ** was mixed, and it adjusted so that the refractive index of a high refractive 
index layer might be set to 1 .85. 
[0071] 

(2) Preparation of low refractive index layer coating liquid 

Pentaerythritol tetraacrylate (PETA, Nippon Kayaku Co., Ltd. make) 60 mass part, Optical 
radical polymerization initiator (IRGACURE 184, Ciba-Geigy make) 2 mass part, Megger 
fuck 531 A (it C- 8 F 17 S0 2 -N(C- 3 H 7 )-CH- 2 CH 2 -OCOCH=CH- 2 and) Dainippon Ink & 

Chemicals, Inc. make 9 mass part and methyl ethyl ketone were mixed and stirred, and 
coating liquid was prepared so that the refractive index of a low refractive index layer might 
be set to 1.53. 
[0072] 

(3) Formation of a hard court treatment object article with an antireflection layer 

The high refractive index layer coating liquid obtained above (1) on the hard court treatment 
object article, So that dry membrane thickness may be set to 75 nm using a wire bar 
Spreading, desiccation, UV irradiation was carried out, further, it applied and dried and UV 
irradiation of the low refractive index layer coating liquid obtained above (2) on the high 
refractive index layer was carried out so that dry membrane thickness might be set to 90 
nm, the antireflection layer was formed, and the hard court treatment object article with an 
antireflection layer was obtained. 
[0073] 

The method of carrying out a postscript estimated a peak difference, an interference fringe 
difference, reflectance, and visibility per [ which gave the antireflection film ] hard court 
treatment object article 024-037. The result was shown in Table 2. 
[0074] 
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[Table 2] 
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[0075] 

(Measuring method of an interference fringe difference) 

The sample to which grinds a rear face against a sandpaper, apply black magic, and kept 
reflection of a rear face from taking place is produced, Using the spectrophotometer (made 
by Jasco Corp.), it asked for the surface reflectance of the regular reflection in 5 degrees of 
incident light in a 380-780-nm wavelength area, and the difference of the peak parts of an 
interference fringe next to each other and a trough calculated the largest portion. 
[0076] 

(Measuring method of average reflectance) 

The average of the reflectance of a field with a wavelength of 450 nm - 650 nm of the 
reflection spectrum measured above was calculated. The performance of an antireflection 
film is good in average reflectance being 2% or less, and it is more desirable in it being 1 % 
or less. 
[0077] 

(Valuation method of visibility) 

Acrylic pressure sensitive adhesive was attached to the field in which the hard court layer of 

the hard court treatment object article is not provided, it stuck on the cathode-ray tube 

which removed the protection film of 28 type flat television by Matsushita Electric Co., Ltd. 

(TH-28FP20), the following standard was followed visually, and visibility was evaluated. 

O : there is no interference fringe and visibility is good. 

**: There is an interference fringe slightly and visibility gets worse a little. 

x: There is an interference fringe and visibility gets worse. 

[0078] 

It turns out that aggravation of the visibility by an interference fringe can be prevented by 
making an interference fringe difference 0.2% or less from Table 1 . As for the effect, it turns 
out that it is obtained because multilayered constitution also makes an interference fringe 
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difference 0.2% or less so that the samples 007 and 008 may also show, when a base 
material is furthermore changed by the sample 020 - the sample 023, aggravation of 
visibility can be prevented by making an interference fringe difference 0.2% or less - it 
excelled. 

Even if it gives an antireflection layer from Table 2, it turns out that aggravation of the 
visibility by an interference fringe can be prevented because an interference fringe 
difference uses the hard court treatment object article which is 0.2% or less. 
[0079] 

[Effect of the Invention] 

The interference fringe prevention hard court treatment object article of this invention 
cancels the interference fringe conventionally generated according to the refractive index 
difference of a substrate and a hard court layer, and when it applies to an image display 
device, it can improve visibility. It is used for the preventing scattering of the glass at the 
time of glass breakage of an image display device with it. 

The interference fringe prevention hard court treatment object article of this invention does 
not have Hayes or the brittle aggravation which had been generated on the conventional 
hard court film, and can choose the raw material of a hard court layer regardless of the kind 
of plastic film as a substrate. 
[Brief Description of the Drawings] 

[Drawing 1] lt is a graph which shows an example of the reflection spectrum of the hard 
court layer in a light range with a wavelength of 380 nm - 780 nm. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Translation done.] 
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